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<dJL» ^ ef^l* -§-*H ^#§f^ ^4B=Ife ^(ringing) £ ^ = 

(dynamic current )» #^7l7l ^ 33.<H1 91°]*], *fl li^l -f- ^ *fl 2 ^ 

3*1 « ^l^Kr 3* ^8-2.3. 1 ^ ^-7] ^Jl7> *{| 1 eflt 

3. €°1 3^ ^4- ^ 1 i^=£f ^1 1 ^ ^r°H ^ 3fl^# ^*Rr 1 Ei*MH 
^ *H>-g- ^altVcf. 2 ^ ^-71 ^}JL7} 2 ^-f 

1 i^ELS}- 2 Aj-olofl ^^m. t$s$^ 2 3*1 MM ^ ^-Wltrtq-. 

-S-71 ^ 1 ^ ^| 2 ^*l^r #7] ^ efltol ^sj-s]^ ^-f ^nliflol^ 

iM -*7l ^ *]■% SAS ^^Ml -fr^^r ^-8: ^8.2.3. tb^. ^"71 *i| 1 

^3*1 ^ ^7l 1 ^^Hl ^1 1 i£o) <£^S\JL 7flolH^l ^7) ^\3L7\ <?l7>^^ 

1 H 31*1^3 ^ *fl 1 *j| 2 ^ ^71 *fl 1 ii= *}°)°\] odl^s] 

*H 1 B] SIMM'S ^Hl^fe ^71 *ll 2 ^3*1 ^ffe ^71 

*H 2 *fl 1 <£%S)JL TflolEo]] ^}. 7 ] AJ17} ^7>£)^ afl 2 M€*1^3 

^ <#7] *ll 2 2=^*1^3^1 afl 2 #-4 *fl 1 2n = *}o]d\] <£^5\^ *fl 2 BMvlW'S 

^l^Rr 3* ^-2-3. -& ^«fl 4^ #3 4i-£2r ^IJl # 

^ *1?>§- 4^ 2fl^°l SM ^ «■ ^ cicf. 

£ 6 
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^i^l 7] xr ^) 5.. {Termination circuit for reducing consumption 

of power} 

£ sfr^ *£*$*\]*\ *]-§-£] tt 51*1-8: ol*fl^>7l ^ £^ 

51 3^ 51 22] £|5.£] ^ 1 i^o^o} Sf^^- LfEfifi -4^5Lolnf. 

£ 4tt ^efls] BE 4^- #3: 41 SI- M-E}^^ S)S£o]rf. 

£ 5(a)ir £ 4^ s\S,2] EWMM'S x^o] oj^i^ ^vfl^- JE^o] 

4. 

£ 5(b)^ 51 4^ *ll 1 ii-EL^ M-Bj-iflir Er^£ol4. 

£ 7(a)xr £ 6^ ^ 5\3.<H &\v]\Jj\o]# <Qs\#£, &-g- M-eKHtt JEE^o] 

4. 

£ 7(b)fe 51 62] *fl l i^iE.<2] sj-^^- uj-Efifl^ 4^£olcf. 
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<12> J7^ ^^>^ ^11-, ^ #3} ^Sj-^ofl -g-^H ^11", 7] ^ ^ 

914: €-0-5. ^ ^Xundershoot signal reflect ion)M- ^ 

^ Jl4 ^(transmission line effect problem) 7} ^T-fltrtf^ 7 A^r ^ a} 

^14. 

<i3> i£<aj ov a] 5171- 7^o}7\ 7j ^ ^r^^lM- ^^^r 5V^ 

Efl^-i- 7\Q AJJlS. ^7] ti^M- 2}°]^ ^j^M 3^*} Til 

^ w>Al-(reflection)7> ^Ajs} tf. trj-s}-^ aIJ:^ efl^o] 5V 

<14> j7^o} a> £ ^ ^V^cHl^ ^ ^(rising time) ^ ^ ^(falling 

timeH 33 S-oV^IjI ^ ^1^4 *1*>©1 AiJi7> ^s]^ 
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<i5> ole-ltb <JSL sfl^-^- ^r=r# ^^>7l2j- ^^(electromagnetic wave 

transmission)* ^tr ^ impedance matching)^ SE^ ^H^. ^r^s)Jl 

<16> £ l£- ^2fl^ ^ S)^-- q-Eftfl^ S]S£olcf. 

<17> £ 1* ^-2:^, ^(VDD)^ 3*] ^(VSS) ^}o]o\) &\v)\Ji\o}# ^%V#(R1, 

T^lB^l ^(VDDH i 1^ ^ 2)^.(100)^ ^ 1 ^ 

<18> ol^ ^l^l(INS)7l- <?]7l-5)^ EH^c^ ^^-(Rl, R2)^ 

0 J^^^€- ^ ^1^14. E^V-flo^ T^V-i-CRl, R2) *}o]o) ^co] ^ X ^JE.(N1)^I1^ 

(Rl, R2)-§- afliLcf #^5)^ 5} o. ^ ^cf. 

<19> £ 1^ 2\S-(100)2] ^2:^ H^*l^Ei(MP)Sr <?51£^ B^fl^l 

iEKMN)7]- %V^- ^ 5^ oi Jli ^ < y-(VDD)^S-^-Ei ^<y-(VSS)Jl3. ^ 

3-7)- ^^^Cf. Ol-EH, A]^(INS)7> ^S]^ #oJ- ^ ^2.7} D flo. 3. cj-^ol 

<&A. 5- IS] ^ 3)3.(100)*=- ^ i£t ZL3)*)l<>):*Rr 7) #3 #*Hl*r A>-g-^>7l 
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<2i> £ 2» %^^ ( ^ ^(VDD)^ Qx] ^(VSS) *\°M *]*M<>]& ^*j-=-(Ri, 

R2) ^ 42.^ H^^liEKMP)^ ^H.^ B€*1^(MN)7} <^^S)<H s]S. 

TflolHS °}7>*Rr ^BjEil-dl, i2)o] g^SM $m. £ 23] s]S(200)ir 

<22> o]^ ^]JL(INS)7> 5fl ^S. ^17}£147> *M ^i]^ ^^^(Il)ofl 3] 

s)£.i: H3!*1^eKMP)7} ^ £ ^4. ziei^ all 1 ^-El(Nl)4 ^liKVDD) a> 

<23> *|) I ^H(Nl)^ Z\M-8; ^(VDDHl SjSH C-1 feO>^lcf. ^fl 1 

CN1)3 ^€ ^tfCVDD) tm 3*1 ^(VSS) Bfl^H 

<24> £ 3^ £ 22] a^s^l »1 1 ^-ELofl^cq 3^§-g- q-Bj-vfl 4^£olrf. 

<25> £ 3* #2:^, <^ ^lJ£(INS)7> f^o] ^vgg, tg^ig *fl 1 icJ=(Nl)2] 

^lS(INS)2f ^-^Tfl *}o] &$tS)*)i£ H^^l^Ei(MP)7> ^ ^ S) 

^ £ 2*1) *ll 1 i^(Nl)£) *H 1 i^(Nl)£| fifl^- 

<26> S ( £ 2^ ^ S]S(200)^ £ 12] 5] S( 100)^1 W]3r>^ ^ 4i2.^ 2}^ 



28-7 



1020030005234 #3 2003/6/3 

<28> £ 41- ^(VDD)^ 3*1 ^(VSS) *}o] o\) 3] 3-^i B^*l^El(MP) 

<29> 3X\3.^ e^^I^e^mp)^ TflolH^- E-HviH^ ^^#(R3, R4)^ ^^o] ^ ! 

(ND A>o]ofl tS3]]a1e-1(Ci)71- SJU 31^ #<y-(VDD)4 2] 2.^ h^I^bkmp)^ 

<30> ojj£i H ^^l^Ei(MN)^ TllolH^ 1 iiS-CNl) *\o]d)] ^3flAlEi(C2)7> 

5U^ 3*1 ^^(VSS)^ <fflS.^ B^^liEi(MN)^ 7]]o]^ a\o]6\] z\ty(R2)o] <£^S)o] $} 

A. 

<3i> 5H2ll^E-1#(Cl ( C2) rcll^l 3)2^i HSfl^l^Bi(MP)Sf ofls.^ H^fl^l^Ei(MN)^- H 

-i-H S]^ ojcf. og^ Al^(INS)7l- *>ol Efl^S 7l4^Ei(C2)7l- ^S]^1 <S1 

<32> ^3t|] AlE ^ (C2)o11 ^o}- (VSS) o. s m)>^l^7>ZL *M l£ <£ 

9Sai H^H^l^Ei(MN)^ cfA] eh 2H ^cf. rtj-s}-^ A}jr(INS)ofl cfl^o^ E^L-flol 

<33> 2 5(a)Tr 5L 4^ $\3_o) ^v)V(\o}# ^ig-eq oj^o^ ^ ufEfifl^ 2^o) 

<34> 2 5(b)Tr 2 42] 1 i^-E.^ M-Ej-uH^ s^S^t}-. 
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<35> £ 5(a)# ^1J:(INS)7V <$ns\7} °m a]Ji(INS)7> <y^£] 

^*J-1-(R3, R4H1 ^ <ysmi7> ^-tbcfl^-ir ^ 

<36> neiq-, *8°J(ringing)°m «Va>b}-* ?1b^ bHMH^ ^^-i-(R3, R4)°1) 

(400)tt SJ^ ^li(INS)^ cfltb Jl^^ ^ SUtf. 

<37> £ 5(b)* #2b*r^, 1 i^(Nl)^ ^s(INS)^ ^^tt 
^ tB (overshoot) ^ o1d| 4f H(undreshoot )« iL°] °] Sfl^Tr 3# ° s v 

3*1 ^ £)JL« *fl^Hrdl ojcf. 

3 ^ ^<?l^r -f-SM #^Rr t^^r (ringing) ^ c^u}.*} 

^(dynamic current )# #^l7l7l $ltr ^ 3 3.41 1 ^- ^ ^] 2 
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<41> Xl 1 ^ ^-7] >y^ 7 > Xl 1 efl^S. ^4- Xl 1 ii-ELS}- Xl 1 

A oM ^3 ^]S7> Xl 2 2)1*13. ^o] £|i=. ^ o. ^] ! i-c^ 2 ^Hofl ^s. ^ 

""' i» ^*Rr Xl 2 Eiojvilol^ ^tiltb^. 

<42> ^-7] Xl 1 ^ X] 2 ^*1-^ #7l ^ ^JjLSl efl^o] ^-f E^ll-ilol^ 

#Ol ej-o]^ ^j. £C. S ^^^>7fl ^-fr ^-^^-S. ^t*. 

<43> #7l Xl 1 -T-^ ^7l XI 1 #<y-ofl X] 1 cj-o) ol^SlJl X|olH^l ^"71 ^ ^ 

^Jl7> ^17>S1^ X] 1 H^l^ ^ XI 1 H^^l^Bi^ XI 2 #4 ^7l XI 1 SJ= 

A>ojofl ^^51^ XI 1 Einl^ol^ 7-KV-l; ^«l*Rr 3* ^^-S. 

<44> Aj-7] ^ j ^o^] JjL^ ^-71 *|} ! x^c^ ^7j ^ X B^^]^^a] XMH A>o]ofl 

J±3L-§- XI 1 *i*J-g- ^«)^ ^H! °-3. 3rcK 4 V 7] XI 1 B^^l^E^ 
B^^l^Bl^ ^-t- *V4. 

<45> ^-7i xi 2 i^*i -f^r ^-7i xi 2 ^a^i xi 1 ^1 ji xm^i #7] <tm 

H3L7} <?]7>£)^ XI 2 B^l^El ^ ^"71 XI 2 XI 2 ^4 #7l XI 1 S = 

Afolofl ^Sl^r XI 2 ^HH^ ^1^ ^-g- ^ JljiL 

<46> 4V7] ^ 2 ^i^^l ^"71 XI 1 ic.E.£}- #7l XI 2 S^H^]^^2] X1°1H A}olofl 

' X1°1H ili XI 2 ^-8: 3 ^Hlsf^ 53 # ^>7l XI 2 S.^^l^Ei^ 
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^ ?A^r S.^ 

<48> ^"71 ^ #£.3(1 ifl^-ofl ?J-g- ^J°S 

<49> #7] 7l#^ o^!- ^Z>}7] 2 *JaHH ^ ^£ °J 

^ ^ ^*Kr ^-f iH^Tr (ringing) ^ ^^uj-n] 

^(dynamic current)!- ^A]7l7] ^ s\S,o\] oio^ i Ei^H^ Jf ^ 

<50> ^ 1 Ei^viH^ ^ #7) Al317> is}o] efl^S ^o] ^-o ^ £<£o]) 

S]SH *}^r 1 EH^c]^ 7i* 0 V-g- ^tiltrcf. ^ 2 EH 

viH^ ^ ^"71 -<dS7> 5L-f efl^S 3^ 

<51> ^-71 *fl 1 E^lvilol^ J=L^ *\] i c^ol <£^S\j]_ 7)}°]^°]) #7} 

<52> a> 7 ] ^ X E^ltHo]^ JjL^ ^-7] ^ l ±]=Q\- Aj-71 ofl^^ E^^o] ^] o] E A> 

°H) TflojE t^Jr-g. ^) 1 7-^-8: 3 ^til^ 
<53> ^-71 Tfl 2 EiD]u)lol^ ^-71 ^ 1 <^^5]J1 7flolH<Hl 
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<54> ^7} ^ 2 B^D]Lilol^ Jffe 1 ic^fi)- ^7} 3)3.^ B^MiE^ p\]o}^ A> 

oH TflojE Hi *fl 2 7^* ci ^71 

<55> a o > 7 ] 7 ]^^ 4^1- ^f>}7) ^tgo} *j| 3 -AJAHH ttj-^- ^ 5) S ^ 

3 ^-i- -f-*H €^*Hr ^-f iH^^r *8°J (ringing) g 4°1M-^ 

^(dynamic current)* 7) 7l &<>H # * # 

<56> $ ^-7] oge) A]^ 7 > *fi 1 2^3. ^o] ^o. *j| ! t co] ^ 

efl^o] ^J^r 2 ^oj- efl^o] *«j|-£^--^l^t|-. # ^7} 

n z\] 2 zlMS. %°] 3^ ^-f *\) 1 efl^ol l *1 

<57> Afr 7 ] § cfo. ^. 7l ^ x ^ x ^ o^^i)^ TllolHofl <#7] 412. 

7 r °]7>£l^ B^l^Ei ^ B ^l^o] ^ 2 ^ # 7 1 1 i^JE. 

A}o]6\) ^^S)^ *fl 1 Ei *1 vi] o) # ^Wl^ ^ f^OS *Vcf. 

<5tf> ^-71 # ^ -f-^ ^71 1 ^7] ^2-^1 H^^l^Ei^ 711 0] 3 A r°Hl ^ 

<59> ^-7] #■ <£«-^ 2 ^oj-ofl l cfol <g^5lJl Tllol^ofl ^7} oj ^ A]^7> 

«?]7>5l^ 3)3-±i H^l^ ^ ^-7) 2] £^ B^l^o} 2 ^7l *\] 1 2n= A> 
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<60> ^-7} # A o V 7l 1 i^-ELS}- ^>7l SjS>: H^^l^Ei^ TflolM A>ol^ 7flo]E 

<6i> ^V 7 i xl ! ^og-^ ^ ^og- gjig o_ 7 ^ H> ^ >7] ^ 2 ^oj-^ ^ ^<y. 

<62> Jg- ^jz}- £ ^^1-^ o]^ ^ ^Ajofl iM^^ ^r3# 

ol€rfl^7l ^flA^ -S. «>^3jt}- ^Al^m oflAjS}^ 51^ ^ S^ofl 

A oMl*l ^ z|- S^ch) xH£ u^uflx}. 

<64> £ 6€- ^ ^^^1 M-Eflfl^ S)S.£Olcf. 

<65> £ 6# ^-2:^, -g- x^S] xl 1 nfs. ^ 3s(600)xr ^ ^ ^IJl(INS) 

# **}^ #^SRr ^ lHJ£)*r (ringing) ^ 4 o m D -] ^-fr 

(dynamic current)* #^l?l7] ^ *V 5)5.^ oio^ t xl 1 -¥-(610) ^ *fl 

2 ^-(620)* 

<66- xl 1 i^*] -¥-(610)^ <g^ ^l3l(INS)7> XI 1 31^3. €°1 3xr 1 i^L 

(Nl)2f 1 #<y-(VSS) a\°}<*\] #ff- sfl^l- ^^*>7l ^ *fl 1 ^*MH^ ^^-(RTERl) 
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<6?> #ci ^^*>^ ( »1 1 -¥-(610)fe all 1 ^(VSSH 1 ^o) <£^s\5i Tflo] 

^ ^3L(INS)7> ol7>sl^ 1 B^l^Ei(MN) ^ *fl 1 B€^1^e](MN)^ z\] 2 

^•4 l i^E.(Nl) a\o}o\] <£^s\^ l e^d]i.-]1o1^ ^^-(RTERD-i- 
<68> 4 i Biffl*lii=KMN)^- <3£i m^l^BH*}. ^1 i *}<£(VSS)£- 3*1 ^(VSS) 

# v+Ej-va^. 1 sll *}°1 eflt* S^ltH}. 
<69> ^ i «-( 6 io)^ l (Nl)2f *H 1 S^^l^Ei(MN)^ 7]) o]H *H°fl 711 

olH li-g- *ll 1 ^^-(Rl)-i- D] ^P-wl^cf. 
<70> 2 -^-(620)^ ^ ^151(INS)7> 2 eilllS. €°1 =1^ *H 1 2tJ= 

(Nl)s^- 2 ^l^-(VDD) Aj-olofl jffl^ ^^^1-71 ^t!: *fl 2 EH^fM'S *1%KRTER2) 

<7i> ^ c] ^s}-^, *)1 2 ^-(620)^ *ll 2 ^(VDDHl ^1 1 ^^ja Til 

0 1B^1 <^ <0Jl(INS)7> ^]7l-£l^ 2 B^H^I^eKMP)^ *fl 2 B^^l^Ei(MP)^ *1] 2 
^4 ^1 1 i^=(Nl) z\) 2 eH^c}^ *HKRTER2)^- ^-wl^cf. 

<72> ^1 2 H^^l^Ei(MP)^ m^liEioJcK z\] 2 ^^(VDD)^: *i€ ^ 

°]t^. ^1 2 zm-S: S.^- efl^^r ^ 2 -*f (620)^r ^1 1 ^=(N1)^ 

^1) 2 H^fl^l^EKMP)^ TljolH TflolH BJL-g- *ll 2 *HKR2)# t-1 ^Hl^cf. 

<73> ^1 1 ^ ^1 2 i^*l^-(610, 620)^ ^1Jl(INS)£] efl^o] ^sq^ ^-f E^ 

^ &°] ^^^>7ll -fM^^r 3* ^HjilS *Vc}. 

<74> ^ 5]s(600)^ oVS^ll ^ i^ofl ^-zj-^cf. 
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<75> o]*} t £ 6-i- %j-:a*M XI 1 ^*HH 4=. s)^o^ ^.^-o. 

<76- £ 6^ SJS.(600)^ ^ ^1Jl(INS)7}- <5>o] efl^ol^ efl^o]^ i ^ 

^^1 ^(610) ^ X] 2 -¥-(620) ^ ^ 51 Jl M-^^l ^>M-^> € ^ 

< 77 > a]^(inS)7> 31 «M elltS B€*l^ 3^ XI 1 

E<a*l^(MN)7|- € -Sr XI 2 H^l^CMP)^ € i£ 

<?s> £ 2 ^ #efl^ 5)5.(200)4 ^rel >0Ji(INS)^ 3)^4 ^ 

'3-f 31 7fXb 3*1 ^(VSS).^ ^ ^S.7> ^sqjELS, XI 1 S=(N1)^ # 
3H9<>1 ^ ^l^(INS)^ ell 13 4 ^<H*V Bfl^t^H £^£1*1 HJ±4 ^ efl^ 

<79> tiVcflS, ^1^(INS)7> s}o] Efl^ofl^ ^-f efl^S B^^l^ E]^ XI 2 

^eKMP)7> ^ XI 2 B^^l^Ei(MP)7|- ^ ^4. ziei^ XI 1 ic:J=(Nl)4 

^(VDD) ^ 7§£-7} *§^S\B.3., XI 1 (Nl)^ z]]^o] <y ^ a] 

• Jl(INS)4 3l*i4 eflt4*l ^o>*l*l ^s>ji zui4 ot^V ^ 2fl^>^n). ^ 

<80> 44*1, XI 1 ii=(Nl)4 4^°1 t\o] ^O. ^o. ^^oflAi 

*M efl^ S ^1 Al^Vo] #o>^l ^ o^cf. 
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<8i> 0^ aiji(ins)^ eflt^l B€*l^ s)^ ^-r- , ^l^(INS)^ <>1*1 31^1 s|S} 
^ *V ^x}^&\7} Q £r ^ ^Eflolo.^. E^MM'Si ^^(RTERl, RTER2H1 

<82> ^t!- ^ ^lJi(INS)^ efltoi h^*]^ sl^ ^-f , XI l H€^1^bKMN)M- XI 2 

*fl 1 H^xl^Ei(MN) ^ X] 2 H^^li&|(MP)7> ^^V^oV S.^- eh ^ s]^ ^^l-ol 

^Xl^. 

<83> oj nflofl^ 1 }^^(N1)^ <$ ^ B]nlt11o]^ ^^(RTERl, RTER2)°1 <^ ^ *}3L 

(INS)^ <g3MH^ ^^s. s|S.S. E^L-flo)^ T^^-i-CRTERl, RTER2H 

<84> *fl i *HKRD ^ XI 2 ^*j-(R2)^r 1 SiSM^E-KMN) ^ XI 2 H^l^(MP)^ 

<85> E 7(a)^ 51 6^1 slS. si Ei ul til °1 ^ 7-1 %Vo] cysj^i ^o. uJ-eMI^ £ ^ol 

<86> £ 7(b)Tr £ 6^ XI 1 ici=2| sj.tg.g- M-^l-vfl^ 4^S.olcf. 

<87> £ 7(a)» ^S}^, B^MH^ ^^-l-CRTERl, RTER2)2] °Jsl^ ^) 

°1 w 1^3 <^*> ElllS ^-fr ^ 3*}o_S S^l€ E^ltilo] 

^ *Hh&(RTERl, RTER2)^1 <Q3\#£l ^-Ef^cf. 
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<88> £ 7(b)* #2:*>^, A 1 ^EL(Nl)^ Bfl^o] ^^-Sl^ ^O] AlJr(I N S)<£| sfl 

Vgo] £s}-5^ S-^t} ^ ^ olcf. O)^ ^ 5|^(600)^ Cf-g-ofl o^Sjfe 

<89> 5E*V &|olMlo]^ ^^-s-CRTERl, RTER2)^ ^^Dli ^SVS-S. 1 iLJ=(Nl) 

6\}x\$] sj-^ ^ &o] 3* <& ^ &t}. S)S(600)^ ^-£^1 ^3 ^ 

■¥-°fl #3"€ ^ 

<90> M^S} ^ 2 ^^l^ofl 4^ *]] i B\v)^]o]^ Jf ^ ^] 2 El*HM 

<91> ^1 1 E^DlLilo]^ #7l <^ -tlS7}- *W 5l|fS. ^o] 5]^ ^ ^cHl 

MH'S Jffe #71 #S7> s.-^- ell^S €°1 3fe ^-f #<?H1 0 J3S1^ 

Tg^-o] ^ ^ 2 Blnlvilo]^ ^Hl^cK 

<92> i Elnlvilo^ *fl 1 ^Hl^ 1 -^-(610)^ ^-^^ 7l^# ^ 

-§-°^?!: 7>^lcl-. ^1 2 Ei*HH^ ^ 1 ^Hl^l 2 i^^l -^-(620)21- 

^tb 7>^H -g-<y*v 7>^lcf. *11 2 *mhh n}^ ^ sls.^ # 

<93> ^ 3 ^a1^o)1 rtj-^. ^ s]^^ # cf-grY ^ # ^-^-1- ^al^cf. 

<94> # Cf^^fe #71 #Jl7> *ll 1 Z])^5L ^O) 5)^ ^ ^ ^ X ^t=o} ^ 

<y- efl^ol 2 ^#21 efl^ol sl^l ^*};£-IL afl^t)-. # <^Jf^ # 7 j ^ 
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% ^?L7\ A 2 €°1 3tt ^1 l i^El^ efl^o] ^ i ^ 

<95> # t}£JjL^ Tfl l ^Al<m^ ^ ! -^-(610)^ 7l^§- *M ^ 

SI- 7>^lcf. # A 1 ^Hl^ 2 -^-(620)^ ^^tt 7Hb| 

•atb ^^t 7>^lcf. *fl 3 rcf^. ^ jq^o) ^ ^tg*. ^ 

^^7} 7>^>Cf^ ojgfl^- %o)t±. Uj-BH, a. 71 #3 
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^3 4]J:« ^ 5}^^- -f-*M #^*Rr 1^3^ *8<9 (ringing) ^ 4°1<4 

^ ^i^- (dynamic current)* 7) ^tr 9X°)*] , 

-#7} ^1^7} 1 efl^S ^o] 5]^ ^-f *q 1 ^J=<2]- ^| 1 ^oj- ^ojcfl ^ 

A oM ^Jl7r ^1 2 efl^S ^o] s]^ ^ o. ^ i 2 *}o]o\) ^ 

1 g 2 ^*lJRr, 

^-71 ^ -gjM ^-f EMMM^ ^"71 ej-o]^ 

7i*j- ^* r 7fl -fr^fe *r^r 3*3.. 
[^^^ 2] 

*1 l*oHl 5U°H. ^7) l ^fe, 

A o V 7l *fl 1 #<g-ofl 1 7l]olB^ -*7l <^ ^1^7> °}7}5]ir *fl 1 

^"71 1 H^l^B^ ^ 2 cJ-aZf ^"71 1 icJ= Al-Ojofl ^ X ^ 

*1MM>S ^W]*Hr 3* S.^ 0.5. ^ ^ 5]^. 

3] 

2* 0 H1 &<H*1, ^7} *fl l 
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^7) 2fl 1 huIL<% <#7) 1 H^l^EiS} Tfloje A>ol<Hl 7]]olB 1 

# K\ ^l*Rr 3* ^ ^ SIS.. 

4] 

^IS.^ B^^lr^B^ol ^ 
5] 

*)1 2 ^ofl *fl 1 #<>1 <a^^i T^lB^l ^"71 *±3L7} 9l7}S\±r *\) 2 

^-7] *j| 2 B^l^Bl^ ^1 2 £-4 ^"71 1 IcJE. A>olofl o^^S)^ #7] 2 E) 

nlvilo]^ ^-Sj-g- ^ti]s>^ ^ 

6] 

#7] 1 i^ELSf ^-71 ^1 2 H€*l^^ 7)}°]S. A>olo]l TflolB 11-^ 2 7-^V 

* ^ ^«l*Kr 3* *V*r sis. 

7] 

*f| 5%H1 ^<H^, #71 2 H^Ul^Tr, 

H^l^o] ^ ^ ^ 
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8] 

7}*)^ 3* ^^-S Spfe 215.. 

[^t 1 * 9] 

3* ^SLS. 0>}±t 
[^1r 10] 

11] 

€^ Bftl* -f-*r<^ #^H=r iH^ir ^(ringing) ^ 

^ ^(dynamic current)* #^7l7l s)5.o)] &<>H , 

^-71 <^ A]jL7f *H efl^S. ^o] S\2=- ^-f ^ #<y-ofl oj<5>o} <$Z)# + 

^-7] og^ Al^ 7 |. ^o. ^ ^oj ^oj-^ ojsjoi^ >g^. 

^•71 1 ^ *fl 2 Ei°MH^-¥-^r, 
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#7l <^ EHMH^ # 7 1 

121 

xi h%hi 5a°H, #71 xi i e-hmh^ 

#7l ^1 ^ofl ^ i t£o] «^^SlJ7 XMH°fl ^-7] o}^ A]^7> <ffl5. 
i B^l^l ; 

#7] oflfii B^M^E^ 2 #-4 jfc^ 1 icJE. A}o)o)] o^S)^ <# 7 ] A\ 1 
E-lPlvilo]^ ^w^Hr ^i^L ^ ^ 
[^T 1 * 13] 

Xl 12*oHl #71 Xl 1 EHMM-S 

#7l Xl 1 i^=<4 #7] <fflj£>i H^l^E^ ^1 olB. A>o]ofl t]]o)^ g_3L-%- Xl 1 7-] 
^Kg- d] ^«1*>^ ^-g- ^ 2)^-. 

[^*<J- 14] 

XI 1HH &*H. #71 XI 2 E^HH^ j=L fef 

#71 ^ ^«g-6f| XI 1 #°1 o^^SlJL TflolBofl #71 <8^ *±3L7} «?]7>£l^ 3J)5L 

#7l B]S.i H^l^E^ 2 #7l XI 1 2t = Aj-Ojoll <g^£l^ ^"71 XI 2 

15] 

XI 14*<H1 5fl<>W, #71 XI 2 EMiflol-S 
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<#7) Xl 1 2tJ=a)- ^-71 sqa.^ XHH. a]-°H TflolH J±JL-g- Xl 2 ^ 

*J"§- 3 ^1*H= S\S.. 
16] 

Xl 11%H] sa«H^, -*7l ^S.^-, 

«V.£X1 ^ iflJjLoj) 4^ o. s ^ ^ 2]^. 

17] 

€^ 2+°J-i: #^Rr iH^^r (ringing) £ 4^ 

^ 3 ^-(dynamic current)* #^*)7]7] ^tr ^<Ei £]S.ofl &<X*|, 

#7] ^1S7> Xl 1 3 Hfi3. ^o] ^-f ±^9] Xl i t j=Sl ;£<y- ^Jigo] 

Xl 2 ^tfs] ^oj. gfl^ol 5)^ ^<5>51^ XlH^Rr # 4^ ; 3? 
^-7) <^ All;} X) 2 efl^S ^o] S)^ ^-f ^3 Xl 1 i^ELS} efl^o] <£ 

£tr Xl 1 %*}5.^ XR^Hr # ^-f-* ^l^Rr 3i-§- ^-2. 

5- *Kr SIS. 
18] 

Xl 17^1 5^1, #7l # Cf£ Jf-fe, 

#7} Xl 1 #°J-6J| XI 1 #°1 <a^5lJl TflolHofl ^"71 <?J^ A]J17> <y7>£l^ <$S- 

^ H^fl^l^El ; * 

#7] B^^l^Sl XI 2 <#7) X] 1 L^H. Aj-ojofl <£^_S\^ X] 1 E)nltil 

^ ^ ^«l*Kr 3# ^il ^ 
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19] 

*fl 18%H1 ^<H-H, #?1 « nf£ JRr, 

#7l *fl 1 2^1= 2f #7} H^^l^Ei o) TflolH Afo^l ^ojE ^.^-g- 1 ^ 

%^ 3 ^l*Kr 

20] 

*H 17*cHl 5a°H, #7l # <$*fl=, 

#7l *fl 2 ^ofl Xl 1 ^°1 <g^5L] TllolB^l #7l *[3L7\ *l>>£|fe S]S. 

i H^fl^liEi ; ^ 

#71 311 2.^ H^l^E^ *fl 2 ^ #71 1 i^JEL A}olofl o^^Sl^ 2 Blulvil 

°1^ ^til^ ^ ^liS SRr slS. 

21] 

#7l 1 ic=<2}- #71 51)2.^ H^^l^Bl^ ^jolE A>ol^l TflolE ^.^-g- 2 7"! 
^ Cl ^Wl^ 3* <5}^r 5)S. 

I^^J- 22] 

Xl 17*^1 5^1, 

#71 Xl 1 ^*1 aflifi-g- 7>^H, ^-71 XI 2 

7>^m 3# «H3J-°S 215.. 

23] 

XI 17#<H1 5U<>H, 
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3* t}^ ^ 

24] 
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